A Gram-negative, non-spore-forming, motile, moderately halophilic, aerobic, rod-shaped bacterium, designated strain FP2.5
closely with the type strains of Marinobacter segnicrescens, Marinobacter bryozoorum and Marinobacter gudaonensis (levels of 16S rRNA gene sequence similarity of 98.1, 97.4 and 97.2 %, respectively). However, DNA-DNA relatedness between the new isolate and the type strains of its closest related Marinobacter species was low; levels of DNA-DNA relatedness between strain FP2.5 T and M. segnicrescens LMG 23928 T , M. bryozoorum DSM 15401 T and M.
gudaonensis DSM 18066 T were 36.3, 32.1 and 24.9 %, respectively. On the basis of phenotypic characteristics, phylogenetic analysis and DNA-DNA relatedness data, strain FP2.5 T is considered to represent a novel species of the genus Marinobacter, for which the name Marinobacter lacisalsi sp. nov. is proposed. The type strain is FP2.5 T (5CECT 7297 T 5LMG 24237 T ).
The genus Marinobacter, belonging to the Gammaproteobacteria, was proposed by Gauthier et al. (1992) with the description of a single species isolated from coastal water and able to utilize various hydrocarbons as the sole source of carbon and energy. At the time of writing, the genus comprised 21 recognized species isolated from diverse environments: Marinobacter hydrocarbonoclasticus (Gauthier et al., 1992) , M. aquaeolei (Huu et al., 1999) [a later heterotypic synonym of M. hydrocarbonoclasticus (Márquez & Ventosa, 2005) ], M. litoralis (Yoon et al., 2003) , M. lipolyticus (Martín et al., 2003) , M. excellens (Gorshkova et al., 2003) , M. lutaoensis (Shieh et al., 2003) , M. flavimaris and M. daepoensis (Yoon et al., 2004) , M. bryozoorum and M. sediminum (Romanenko et al., 2005) , M. maritimus (Shivaji et al., 2005) , M. algicola (Green et al., 2006) , M. vinifirmus (Liebgott et al., 2006) , M. koreensis (Kim et al., 2006) , M. gudaonensis , M. salsuginis (Antunes et al., 2007) , M. segnicrescens , M. salicampi (Yoon et al., 2007) , M. pelagius (Xu et al., 2008) , M. guineae (Montes et al., 2008) and M. psychrophilus (Zhang et al., 2008) .
During the course of screening of halophilic microorganisms originating from water samples taken from the inland hypersaline lake Fuente de Piedra, a saline-wetland wildfowl reserve located in the province of Málaga (4 u 469 W 37 u 079 N), in southern Spain, a moderately halophilic, Gram-negative bacterium, designated strain FP2.5 T , was isolated. Strain FP2.5 T is characterized herein by using a polyphasic approach, including phylogenetic analysis based on 16S rRNA gene sequences, genomic relatedness, and chemotaxonomic and phenotypic properties. The results indicate that strain FP2.5
T represents a novel species of the genus Marinobacter.
Strain FP2.5
T was isolated on MH complex medium supplemented with a balanced mixture of sea salts. This medium contained (per litre distilled water) 10 g yeast extract (Difco), 5 g proteose peptone no. 3 (Difco) and 1 g glucose (Ventosa et al., 1982) , and was supplemented with the balanced mixture of sea salts of Subov (1931) . The pH was adjusted to 7.2 with 1 M NaOH. The medium was solidified with 20 g Bacto agar (Difco) per litre. The isolate was maintained and routinely grown aerobically on MH complex medium with 7.5 % (w/v) total salts at 35 u C except where indicated otherwise.
The methods used for phenotypic characterization have been described previously in detail (Ventosa et al., 1982; Quesada et al., 1983; Prado et al., 1991 Prado et al., , 2006 Mata et al., 2002; Kharroub et al., 2006) . NaCl tolerance was determined at 35 u C in MH growth medium prepared with 0, 0.5, 1, 3, 5, 7.5, 10, 15, 20, 25 or 30 % (w/v) NaCl. Each 50-ml batch of medium was inoculated with 0.1 ml (approximately 10 5 cells ml -1
) from an appropriate dilution of a 20-h culture of the novel micro-organism grown in MH medium containing 7.5 % (w/v) salts. The cultures were incubated in a rotary shaker. Viable cells were identified from plate counts on solid MH medium at the appropriate concentration of salts. Experiments were performed in triplicate. The pH growth range was determined in a similar way on MH medium by adjusting the final pH to values between 4 and 10 with HCl or NaOH. The temperature range for growth was determined as above by incubating the strain at temperatures of 4, 15, 20, 25, 30, 35, 40, 45 and 50 u C.
Transmission electron microscopy was used for morphological studies of cells from a 24-h culture of strain FP2.5 T grown on the surface of MH agar plates covered with MH liquid medium (7.5 %, w/v, salts). Cells for transmission electron microscopy were stained with 2 % (w/v) phosphotungstic acid, and observed by using a Zeiss EM 902 transmission electron microscope.
Analysis of fatty acid methyl esters was carried out by the Analytical Service of the DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH) by highresolution GLC. Fatty acid methyl esters were obtained from fresh wet biomass; identification and quantification were performed by using the Microbial Identification System (MIS) software of MIDI Inc.
Genomic DNA was extracted according to Marmur & Doty (1962) . 16S rRNA genes were amplified by PCR by using primers 16F27 (59-AGAGTTTGATCMTGGCTCAG-39) and 16R1525 (59-AAGGAGGTGWTCCARCC-39). Reactions were carried out under the conditions described by Saiki et al. (1988) . PCR products were purified with a Microcon-100 concentrator (Amicon). The sequence was determined by using an Applied Biosystems PRISM TaqDyeDeoxy DNA sequencer. Primers described by Lane (1991) were used as sequencing primers. Phylogenetic analysis was carried out by using MEGA version 3.1 (Kumar et al., 2004) after multiple alignments of the data by CLUSTAL W 1.8 (Thompson et al., 1994) . Distances and clustering with the neighbour-joining and maximum-parsimony algorithms were determined by using bootstrap values based on 1000 replications.
Genomic DNA G+C content was determined from the mid-point value (T m ) of the thermal denaturation profile (Marmur & Doty, 1962) . T m was determined according to the graphical method described by Ferragut & Leclerc (1976) , and the G+C content was calculated from this temperature by using the equation of Owen & Hill (1979) . DNA-DNA hybridization experiments were conducted following the method of Lind & Ursing (1986) with the modifications of Ziemke et al. (1998) .
Cells of strain FP2.5
T were rod-shaped, measuring approximately 0.6-0.961.9-2.4 mm, and stained Gramnegative. Cells were motile by means of a single polar flagellum (Fig. 1) . Colonies formed on MH agar medium were yellowish, smooth, circular and convex. Strain FP2.5 T grew in media containing 3-15 % (w/v) NaCl, with optimum growth at 7.5 % (w/v) NaCl. No growth was observed in the absence of NaCl, indicating that the isolate could be assigned to the group of moderately halophilic bacteria (Kushner & Kamekura, 1988) . Growth occurred at temperatures of 20-40 u C, with optimum growth at 30-35 u C. The optimal pH for growth was 7.0 and growth was observed at pH values between 5.0 and 9.0.
The phenotypic characteristics of strain FP2.5 T are summarized in Table 1 and in the species description below. Several physiological and biochemical characteristics distinguished strain FP2.5
T from the type strains of recognized species of the genus Marinobacter (Table 1) . For example, the new isolate was able to use the majority of the organic acids tested, but was not able to use the carbohydrates, polyols and amino acids examined. The fatty acid composition of strain FP2.5
T and the relative proportion of each component were consistent with the inclusion of the novel strain within the genus Marinobacter. The predominant cellular fatty acids (comprising .95 % of the total) of strain FP2.5 T were C 16 : 0 (26.49 %), C 18 : 1 v9c (23.93 %), C 16 : 1 v9c (23.31 %), C 12 : 0 3-OH (6.92 %), C 18 : 0 (6.30 %), C 12 : 0 (4.43 %), C 17 : 0 (2.16 %) and C 15 : 0 (1.60 %). The G+C content of the genomic DNA of strain FP2.5
T was 58.6 mol% (T m ).
16S rRNA gene sequence analysis revealed that strain FP2.5 T was a member of the Gammaproteobacteria and, more precisely, that it was part of the clade formed by the genus Marinobacter. Phylogenetic analysis with the neighbour-joining algorithm revealed that strain FP2.5
T was related to M. bryozoorum 50-11 T and M. segnicrescens SS011B1-4 T , forming a branch in the cluster with a bootstrap value of 95 % (Fig. 2) . The phylogenetic position of strain FP2.5
T was also confirmed in the tree generated with the maximum-parsimony algorithm (see Supplementary Fig. S1 in IJSEM Online). The 16S rRNA gene sequence of strain FP2.5
T was related most closely to those of the type strains of M. segnicrescens, M. bryozoorum and M. gudaonensis (98.1, 97.4 and 97.2 % similarity, respectively). Levels of 16S rRNA gene sequence similarity of less than 97 % were observed with the type strains of other recognized Marinobacter species, such as M. algicola T and M. gudaonensis DSM 18066 T revealed levels of relatedness of 36.3, 32.1 and 24.9 %, respectively. These levels of DNA-DNA relatedness are low enough to indicate that strain FP2.5
T represents a species distinct from recognized members of the genus Marinobacter. Therefore, on the basis of the phenotypic, phylogenetic and genomic evidence presented, strain FP2.5
T is considered to represent a novel species of the genus Marinobacter, for which the name Marinobacter lacisalsi sp. nov. is proposed. Description of Marinobacter lacisalsi sp. nov.
Marinobacter lacisalsi (la.ci.sal9si. L. n. lacus lake; L. adj. salsus salted, salt; N.L. gen. n. lacisalsi of a salt lake, the habitat from which the type strain was isolated).
Cells are Gram-negative, non-spore-forming rods that are 0.6-0.961.9-2.4 mm in size. Motile by means of a single polar flagellum. Colonies on MH medium are yellowish, circular, smooth and convex. Growth occurs in the presence of 3-15 % (w/v) NaCl; optimal growth occurs in the presence of 7.5 % NaCl. , was isolated from a hypersaline water sample collected in the saline-wetland wildfowl reserve Fuente de Piedra (Málaga, southern Spain). 
